In order to understand the equilibrium structure of the Large Magellanic Cloud (LMC), I have reexamined the content of the 2MASS database on its periphery. Based on the dereddened colors of the LMC's red giant branch (RGB) stars, I find an outward radial gradient of decreasing metallicity. The isodensity contours of the RGB stars rule out the existence of a spherical halo on the periphery, and reveal instead an inclined disk. Surprisingly, these density contours also hint that the thickness of the disk traced by metal-weak RGB stars is greater than that traced by the metal-rich RGB. If the stellar population mass-to-light ratio anticorrelates with metallicity, this structure could boost the LMC's self-microlensing optical depth.
Introduction
Current cosmology favors nonbaryonic cold dark matter, and has focused attention on white dwarfs in the Galactic stellar halo rather than the dark halo (Salim et al., 2004) to explain LMC microlensing observations (Alcock et al., 2000) . Some microlensing, however, is caused by stars in the LMC itself (e.g., Alcock et al., 2001) . While tidal debris scenarios have generally been ruled out (Zhao et al., 2003) , other discoveries of persistent equilibrium structures like the flaring outer disk (Alves and Nelson, 2000) and the hot stellar halo (Minniti et al., 2003) have helped to close the gap between observation and the expectation for "self-lensing" (Alves, 2004a) . A deeper understanding may ultimately challenge the Galactic halo white dwarf explanation.
Wide field photometry surveys like 2MASS and DENIS have greatly advanced our knowledge of the LMC. Cioni and Habing (2003) mapped the ratio of C to M type asymptotic giant branch (AGB) stars in the LMC using DENIS data and found it to increase with radius. This indicates a gradient of decreasing average stellar metallicity. However, Nikolaev and Weinberg (2000) examined the 2MASS colors of LMC RGB stars in two example fields and found no metallicity gradient. Neither study corrected for interstellar reddening, or for contamination by foreground M dwarfs, or probed the very extreme periphery of the LMC. This sets the stage for reexamining the content of the 2MASS database on lines of sight toward the periphery of the LMC.
Results
Data for approximately 1.9 million stars with (J − H) > 0.5, J < 16, 3 < RA < 8 hr, and Dec < −50
• were extracted from the 2MASS online point-source catalog. Each star was assigned to its corresponding pixel in the Schlegel et al. (1998) Galactic foreground reddening map. About 0.5 million stars were set aside for lying in a saturated zone of the reddening map (covering the LMC's center), which accounts for about 3.5% of the area specified in the 2MASS query. These (J − H) 0 , J 0 data were binned into the Hess diagram shown in Fig. 1 -A, where dark on the greyscale indicates high density. Protruding to the right out of the foreground M dwarf sequence is the LMC's RGB.
The 5 masked (dark) pixels in Fig. 1 -A outline a triangular region used to select 41613 LMC RGB stars. Interloping foreground red giants, background quasars, and unresolved background galaxies are presumably rare, and should not affect this work. The brightest 3 masked pixels are defined by the maximum absolute magnitude and color of RGB stars in the 2MASS photometry system (Ivanov and Borissova, 2002) , and an adopted distance of 50.1 kpc (Alves, 2004b) . The line connecting these points separates the AGB from the RGB. This range of color corresponds to a range of metallicity: from blue to red the 3 pixels indicate [Fe/H] = −1.7, −1.0, and −0.2 dex, respectively. The bluest masked pixel and the other two fainter pixels define the adopted boundary between the M dwarfs and the RGB stars. The line connecting the two masked pixels that runs approximately through the middle of the RGB corresponds to [Fe/H] = −1.0 dex. On the blue side of this line there are 8702 metal-weak RGB stars, leaving 32911 stars (the remainder) classified here as metal-rich.
Modeling of the observed (projected) isodensity contours of the number of LMC RGB stars yielded results similar to those of van der Marel (2001; "vdM01") for parameters ellipticity and position angle (near periphery independent of semimajor axis). Considering only the metal-weak "halo-like" RGB stars, their similarly elongated contours rule out the existence of a spherical stellar halo on the LMC's periphery. This is in contrast with the isodensity contours of stellar halo stars (RR Lyrae) near the LMC's center (Alves, 2004a) . Fixing the above model parameters, I then calculated the center of symmetry of the isodensity contours for the metal-weak and -rich RGB samples; these are shown in Fig. 1-B as an asterisk and circle, respectively. For comparison, the center of symmetry of isodensity contours near the LMC periphery from vdM01 (for a sample dominated by metal-rich RGB stars) is shown as a triangle. The circle and triangle are approximately coincident, which supports the accuracy of my results and those of vdM01. Finally, the center of symmetry of RR Lyrae stars near the LMC center from Alves (2004a) is plotted with error bars (Fig. 1-B) ; this line of sight is very close to the "peak density center" defined by broadband light measurements and infrared star counts, and the stellar-kinematic center (Alves, 2004b) . The drift toward the northeast of the centers of symmetry relative to the peak density center is due to a perspective effect on viewing an inclined disk (see vdM01). Fig. 1-B shows that both the metal-weak and -rich RGB stars on the LMC periphery are distributed in an inclined disk. It also provides an important new clue that their distribu-tions are not the same in detail. Surprisingly, the center of symmetry of the metal-weak RGB lies at the same position angle but farther from the peak density center than that of the metal-rich RGB. Although other explanations are possible, this may indicate a relatively thicker metal-weak disk. This is important because the thickness of the LMC disk has not yet been resolved by any high precision distance indicator, and certainly not by two indicators of different age (or metallicity) that in comparison would expose the process of the galaxy's assembly (Alves, 2004b) .
Last, Fig. 1 -C presents the ratio in number density of metal-weak to -rich RGB stars as a function of the semimajor axis of concentric elliptical annuli. It shows a trend of decreasing average stellar metallicity consistent with the result from Cioni and Habing (2003) , but extending to even greater projected radii. If the stellar population mass-to-light ratio anticorrelates with metallicity, radial and vertical gradients in the disk will boost the LMC's self-microlensing optical depth over prior estimates (e.g., Alves and Nelson, 2000) .
In conclusion, analysis of 2MASS data for RGB stars on the LMC periphery has revealed an inclined disk structure (not a spherical halo), a radial metallicity gradient in the disk, and a clue that the thickness of the disk depends on metallicity. The metallicity gradient and possible correlation with disk thickness may inform the flared outer disk model of the LMC (Alves and Nelson, 2000) , although that discussion is beyond the scope of this poster.
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